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DETAILED ACTION 

A request for continued examination under 37 CFR 1.114, including tlie fee set 
fortli in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1 .1 14. Applicant's submission filed on January 
13, 2006 has been entered. 

The following is a quotation of 35 U.S.C. 103(a) which fomris the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-2, 5-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Garibin et al (6,673,150) in view of Kandler et al (6,740.159) and Yogo et al 
(2002/0166500). 

Garibin '150 discloses a calcium fluoride monocrystal with diameter of 300 mm (= 
30 cm), a thickness of 70 mm (= 7 cm), an optical uniformity of (1-3) x 10'^ and a 
birefringence of 1-3 nm/cm (note column 4, lines 20-22). 

Garibin '150 does not disclose a thickness of greater than 70 mm. 
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Kandler '1 59 discloses that it is desired in tlie art to produce single crystal 
calcium fluoride with diameter of about 250 mm (= 25 cm) and a height (or thickness) of 
from 200 to 400 mm (= 20 to 40 cm) (note column 4, lines 4-6). 

It would have been obvious to one of ordinary skill in the art to optimize the 
process conditions In Garlbin '150 In order to produce calcium fluoride with thickness of 
200 to 400 mm because such thickness is desired in the art as suggested by Kandler 
'159. 

In the event that the product of Garibin '150 does not have the low birefringence 
as required In the Instant claims, Yogo '500 can be applied to teach that calcium fluoride 
single crystal can be annealed to lower the birefringence (note paragraph [0099]). 

The "as grown" and "non-annealed" limitations In the claims are considered as a 
"product by process" limitation. However, when the examiner has found a substantially 
similar product as in the applied prior art, the burden of proof Is shifted to applicant to 
establish that their product Is patentably distinct and not the examiner to show the same 
process of making. In re Brown, 173 USPQ 685 and In re Fessmann, 180 USPQ 324. 

Claims 1-2, 4-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Staeblein et al (2001/0025598). 

Staeblein '598 discloses a method for making a uniform, large size single crystal 
of calcium fluoride (note claim 1). As disclosed in the Example, a single precursor 
crystal having a diameter of 300 mm and a thickness of 600 mm is used. After the 



Application/Control Number: 1 0/71 7,855 Page 4 

Art Unit: 1754 

process of Staeblein '598, the single crystal calcium fluoride fomned would have the 
same dimension as the precursor. 

Staeblein '598 teaches that mechanical stress, small angle grain boundaries and 
stress birefringence can be reduced or eliminated, when a finished single crystal is 
heated to a temperature over 1 1 50°C in the presence of finely divided calcium fluoride 
powder (note paragraph [0018]). 

Staeblein '598 does not specifically disclose the birefringence value for the 
product, however, since it is well known in the art that small birefringence value is 
desirable, it would have been obvious to one of ordinary skill in the art to optimize the 
process conditions of Staeblein '598 in order to obtain large single crystal of calcium 
fluoride with small birefringence value. 

For the product-by-process limitation of "as grown", note the In re Fessmann, In 
re Brown as stated above. 

Claims 1-2, 4-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ginoulakis '461 in view of Kandler '159. 

Ginoulakis '461 discloses a method for crystal growth and annealing with 
minimized residual stress and suitable for production of calcium fluoride crystal (note 
column 1 , lines 9-12). The calcium fluoride crystal is used for optical element (note 
column 1 , lines 22-30). This fairly teaches that the calcium fluoride crystal is a single 
crystal calcium fluoride. 
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The calcium fluoride crystal as a diameter of at least 6 inches (= 15.24 cm), such 
as 8 inches (= 20.32 cm) (as shown in Figure 6). The birefringence is substantially 
uniform and less than 1 nm/cm (note Figure 8). 

For the "as grown" limitation, In re Brown, 173 USPQ 685 and In re Fessmann, 
180 USPQ 324. 

Gianoulaskis does not specifically disclose the thickness of the calcium fluoride 
crystal. 

Kandler '159 is applied as stated above to teach the desire of calcium fluoride 
with a thickness of 200-400 mm. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to optimize the process condition in Gianoulaskis *461 in order to 
obtain a calcium fluoride crystal with a thickness of 200 to 400 mm, as suggested by 
Kandler '159 because such thickness is desirable when calcium fluoride crystal is used 
in optical application. 

Applicant's arguments and declaration filed January 13, 2006 have been fully 
considered but they are not persuasive. 

Applicants argue that the instant claim 1 is now required that the as-grown single 
crystal is non-annealed and that the birefringence of not more than 3nm/cm is in this 
non-annealed state. 

The "non-annealed" limitation is considered as a product by process limitation, 
note In re Fessman, In re Brown as stated in the above rejection. As disclosed in the 
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Yogo '500, the annealing step is for reducing birefringence only. There is no disclosure 
in Yogo'500 or any evidence on record to show by annealing the single crystal calcium 
fluoride, the physical or chemical properties, beside the birefringence, would change. 

Applicants argue that a crystal produced via a single crystal pulling process 
having low birefringence and sized at least 17 cm in diameter and 8 cm in length is not 
suggested by the various references. 

In Garibin, a thickness of 70 mm is exemplified, however, Garibin does not teach 
that this is the maximum thickness that can be achieved by Garibin process. Thus, 
when Garibin is taken in view of Kandler '159, it would have been obvious to one of 
ordinary skill in the art to use the process of Garibin '150 to produce calcium fluoride 
monocrystals with greater thickness, as suggested by Kandler, as long as the desired 
low birefringence can be achieved. 

The rejections over Staeblein and Ginoulakis in view of Kandler are maintained 
for the same reasons as stated above. 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ngoc-Yen M. Nguyen whose telephone number is (571) 
272-1356. The examiner is currently on Part time schedule. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mr. Stanley Silverman can be reached on (571) 272-1358. The fax phone 
numbers for the organization where this application or proceeding is assigned are (703) 
872-9306 or (571) 273-8300. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed (571) 272-1700. 




Ngbc-Yen M. Nguyen 
Primary Examiner 
Art Unit 1754 
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